








Commercial Buildings

Most economists link electricity consumption directly with economic growth. From 1980 to
2005, the average annual increase in electricity consumption in Colorado was 3.3%. Analysts at
the U.S. Department of Energy (DOE) Energy Information Administration (EIA) project that the
U.S. gross domestic product will grow at an average annual rate of 2.9% per year through 2030
and a corresponding annual increase in electricity consumption of 0.8% or a 43% increase in
total electricity consumption by 2030 (19). Should Thornton capture some of this economic
growth, it will also realize an increase in the commercial portion of the buildings sector
emissions. Thornton has the capacity to accommodate future economic growth due to already
in-place infrastructure improvements and an abundance of land. In addition, Thornton offers
reasonable commercial land rents, moderate tax rates, and comparatively lower wages which
will likely draw businesses to Thornton, particularly along strategic locations along E-470 & I-25.
If Thornton doubles its existing commercial area, the result will be a 105% increase in
electricity consumption in the commercial sector from 224 mt-CO,e to 460 mt-CO,e based on
current consumption patterns. Emissions from natural gas consumption in the commercial
sector will approximately double from 36 mt-CO,e to 70 mt-CO,e based on current

consumption patterns.

2.4.2 Transportation

As indicated in the Surface Travel Miles and Travel Intensity portion of the Transportation
Sector of the GHG Inventory, the travel demand model to determine surface vehicle miles

travelled is complex and based on many variables.

In the years to come, numerous changes will occur in Thornton that will impact average daily
VMT in the City. Some of the most notable factors that will increase VMT include: an increase
in employment intensity, increase in population, and an increase in roadway volume (E-470
expansion). Conversely, the following factors are likely to reduce VMT: diversion of SOV trips

to light rail trip (FasTracks’ North Metro Line) and increased housing density in TOD areas.

22 This difference is attributed to energy efficiency technology and state Renewable Portfolio Standards.
23 Single occupancy vehicle.
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However, under a “business as usual” scenario, the average VMT per person/day will increase
nearly 40-percent from 5.1 in 2008 to 21.0 by 2030 putting Thornton in line with current
VMTs in Brighton, Castle Rock, and Centennial. The assumption that 12,000 new jobs will be
added in Thornton by 2030 was used to determine this projection. Overall, the combustion of
fuel (gasoline and diesel) will increase from 317 mt-CO,e in 2008 to 734 mt-CO,e in a business

as usual scenario based on projected average daily VMT and current average fuel efficiencies.

Thornton’s emissions from airline travel out of DIA are projected to increase from 4] mt-
CO,e to 204 mt-CO,e. This estimate is based upon a 5% increase in total jet fuel consumption.
Additionally, this projection adjusts Thornton’s DIA trip ratio from 0.0337 in 2008 to .0464 to
account for Thornton’s projected population increase as a ratio of total 2030 DRCOG total

population increase.

2.4.3 Materials

Emission projections from producing critical urban materials (food, water, cement) and fuel
production (termed Wells-to-Pump, W2P) and from landfilling and wastewater treatment in
Thornton were scaled up from 2008 levels based upon the 2030 population projection. Total
2030 emissions from the material sector are expected to approximately double from 51| mt-

CO,e in 2008 to 957 mt-CO,e.

2.4.4 Community-Wide GHG Projection

Total community-wide emissions in Thornton are estimated to increase by 1.4 million mt-CO,e
by 2030 reaching roughly 3.1 million mt-CO,e— nearly doubling 2008 emission levels. Per capita
emissions are also expected to increase approximately 20% from 13.7 mt-CO,e to 16.6 mt-
CO,e/capita. While national per capita emissions has held steady, Thornton is a young and
growing community. The increase in per capita emissions is based on the assumption that

Thornton will increase its jobs-to-housing balance in the City.

Figure 2-3 illustrates the projected increase in GHG emissions in a business as usual scenario.
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It is anticipated that
total city-wide GHG
emissions will increase

88% from 2008 levels.

Figure 2-3 2030 Business as Usual Greenhouse Gas Forecast
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SECTION 3 - PATHWAYS TO
SUSTAINABILITY

Ensuring a sustainable future for Thornton will require a city-wide
contribution, concentrated effort, and commitment. The following
pathways contain action items that are suggested steps toward

achieving sustainability in the City.
3.1 Pathway I: Visioning

While Thornton is embarking on a variety of sustainability
initiatives both at the government operations scale and throughout
the community, it is important to have an overall community
vision. Thornton has taken many steps over the years to work
towards a sustainable future. For example, Thornton has
incorporated hybrid city vehicles and biodiesel waste trucks into its
fleet and installed LED streetlights. The following action items: )
organizing City efforts; 2) conducting a Green Practice Inventory;
and 3) reporting the vision to the public are typical steps in the

visioning process.

3.1.1 Organize City Efforts

Many City departments have initiated and or managed
sustainability-related projects in the City of Thornton. This shows
dedication and wide-spread interest of City staff in sustainability.
The downside of pursuing these initiatives over many different
departments however, is the lack of a central coordinator to
record and measure the successes of individual projects and assess
collective achievements. Other cities have found it helpful to
appoint one administrator or division to coordinate sustainability-

related efforts. In many cities, a Sustainability Coordinator assumes
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this position. The case studies below provide insight into how other local municipalities

organize sustainability-related endeavors.

—

ORGANIZATIONAL CASE STUDY: Assessing Local Government Organizational Structure

Division Head Municipalities have assigned sustainability-related tasks in various ways

but usually one department is responsible for overseeing these activities. An
assessment of the following neighboring municipalities: Aurora, Lakewood,
Westminster, Arvada, and Broomfield found the most commonly cited managing
department, in three of the five cities assessed, was the Planning/Public Works
Department followed by City's Managers Office and Environmental Services.

Sustainability Coordinator A city may choose to appoint a Sustainability Coordinator to

create and or implement the City’s sustainability plan. Three of the five cities
inventoried employed Sustainability Coordinators. Arvada used a portion of the City’s
Energy Efficiency Community Development Block Grant to hire a temporary two-year
position to manage the EECBG process and project implementation as well as
coordinate the Arvada Sustainable Action Plan.

City Employee Sustainability Committee City employees have formed inter-departmental

Sustainability Committees which determine sustainable actions at the city-operations
scale. Aurora’s employee sustainability committee conducts “Environment Aurora”,
an education program for city employees and is instrumental in keeping city staff
abreast and engaged.

3.1.2 Conduct a Green Practice Inventory

In order for Thornton to measure the outcomes of actions and overall targeted reduction
goals, it is important to keep track of current information about the numerous actions to
reduce GHG emissions that are already being carried out by both the City government or
members of the community and future endeavors to reduce greenhouse gas emissions,

quantifying the benefits of those measures when possible.
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GREEN PRACTICES INVENTORY CASE STUDY: The term “Greenventory” was used by

Alexandria, VA to refer to the EcoCity charter that linked all sustainability plans for the
city. The document summarized the City’s existing plans and policies that directly or
indirectly contributed to the City's environmental stewardship.

Closer to home, Westminster, CO took a slightly different approach of inventorying
sustainable practices. The City’s Green Practice Inventory, posted to the sustainability
portion of the City's webpage, summarizes the various city-wide sustainability endeavors
the City has taken.

3.1.3 Report efforts to public

The average Thornton resident is likely unaware of the actions that the City is undertaking to
ensure a sustainable future. In order to communicate past, current, and future plans for
sustainability to the public, Thornton might consider establishing and regularly updating a
sustainability section on the City webpage, or highlighting sustainability information on the
KTTV-8 Thornton channel and in the City’s quarterly magazine. Posting results and progress to

the City’s website will ensure for accountability, transparency and future success.

Thornton might also consider adopting a comprehensive sustainability communication strategy
in order to disseminate information from the City as well as to give residents and businesses
the ability to contribute to the City’s sustainability dialogue by providing an easy way for them

to communicate with City decision-makers, and one another.
3.2 Pathway #2: Public Engagement

Gathering community input enables a community to define sustainability priorities. Allowing the
public to participate in resolving problems that affect them acknowledges that residents know
something about local problems and a community has the right to participate in identifying
solutions that will impact them. Community engagement can reveal the level of understanding
and concerns of the community as well as provide the opportunity to convey information to

the public.
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3.2.1 Establish Resident Sustainability Committee

Resident sustainability committees are instrumental in gauging community interest and
awareness of sustainability as well as in identifying sustainability-related priorities for the
community. All five of the local communities surveyed: Aurora, Lakewood, Westminster,
Arvada, and Broomfield had community sustainability committees. Since Thornton already has
a number of committees focused on different sectors of the community, an efficient option for

Thornton would be to involve these existing committees in sustainability-related efforts.

3.2.2 Assess community interests and concerns

Options for assessing level of community interest as well as identifying priorities and concerns

include:

e City-wide survey

e Resident or business focus groups assessing

Focus groups are useful for identifying community perceptions of sustainability, eliciting
opinions, and discovering diverse views within a population. A benefit of a focus group is that

participants can be organized into purposive groups such as business owners or ward residents.

3.3 Pathway #3: Set Goals

After Thornton has identified areas of importance to the community, the City can develop a
strategy for reduction. Since every community is unique and has different priorities and values,
goals vary tremendously among cities. Some cities set overarching reduction goals from their
baseline GHG inventory. For example, Fort Collins City Council set a new community-wide
greenhouse gas goal to reduce GHG emissions 20% below 2005 levels by 2020, which aligns
with current goals for the State of Colorado (20). Similarly, a city can set a per capita reduction

goal. The goals need not be set in stone but can evolve over time.

Another option for setting reduction goals is to set sector-specific goals. This option sets a goal
for a particular sector based on the baseline measurement of that sector. These goals can exist

independently or in addition to an overarching reduction goal. Greenprint Denver contains the
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goal to reduce energy use in buildings by 5% from 2006 levels.

Other communities choose to set goals based upon specific projects or initiatives. This option
is attractive to cities that are just starting to assess their city’s carbon emissions footprint.
Focusing on initiating projects and quantifying results is often a starting point for communities
that wish to reduce their GHG emissions. Assessing project specific GHG emission savings is
often an attractive alternative to setting a daunting overarching city-wide emissions reduction

goal.
3.4 Pathway #4 Document Goals

After goals have been established, Thornton might consider recording these goals in a formal
planning document. This plan is referred to by different names and can exist as a stand alone
document or as part of a City’s Comprehensive Plan. For example, Broomfield’s 2005
Comprehensive Plan contains an Environmental Stewardship chapter that addresses sustainability-
related goals while Arvada’s stand alone 2009 Sustainability Action Plan serves the same purpose.
The most common method among the five cities surveyed was to include a sustainability

component in the City Master Plan.
3.5 Pathway #5 Sustainability Action Planning

Local governments can greatly influence their communities’ greenhouse gas emissions by: )
exercising key powers over land use, transportation, building construction, and waste
management through mandates; 2) with market-based tools such as rebates or tax incentives;

or 3) by promoting voluntary compliance.

While mandated programs are the most successful, there are many challenges regarding
regulation including the disincentive to be an early adopter. For example, updating building
codes is a cost-effective way for a city to achieve energy savings in new residential and
commercial construction. However, instituting a green building code could pose an economic
disadvantage for Thornton since developers would likely build elsewhere to avoid the added
expense of building green. Despite this challenge, many communities throughout the country

have adopted mandatory or voluntary green building requirements for new residential
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construction (21). Examples of local communities with green building codes can be found on
the Southwest Energy Efficiency Project’s (SWEEP) webpage. SWEEP, a public interest
organization promoting greater energy efficiency, is currently working with municipalities in
Colorado to create an ‘above code’ green building code for Colorado which would standardize
requirements for builders and could be adopted as voluntary or mandatory at a city’s

discretion.

Local governments can influence energy saving behavior through market-based incentives such
as rebates or tax credits. A survey of neighboring municipalities found that many cities offered
energy conservation or energy efficiency rebates to residents. One type of rebate offered is
waiving building permit fees associated with clean energy projects. For example, the cities of
Aurora and Lakewood both offer a Solar Permit Fee Rebate to residential customers essentially
waiving the permit cost associated with installing residential solar PV systems. Other cities offer
rebates to incentivize energy efficiency or energy conservation. Arvada and Aurora both offer
Residential and Commercial energy efficiency rebates that work in conjunction with new state
offered rebates. Lastly, Broomfield’s City Council recently passed a resolution granting a sales

and use tax rebate for renewable energy components.

The last type of policy a local government can exercise to sway energy efficiency or savings is
by promoting voluntary compliance programs. Such arrangements result when groups of people
decide voluntarily to introduce certain standards and abide by these standards. Monitoring and
enforcement costs are lower in these types of arrangements as compared to regulation based
models and arrangements are often more successful at the local scale, and less often at the

state and federal level.

The following matrix summarizes itemized strategies for reducing GHG emissions through City
sponsored outreach (e.g.: education campaigns), City-funded programs, state-funded programs,

and City mandates and are described in further detail in the following pages.
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SECTION 4 - CITY OF THORNTON SUSTAINABILITY ACTIONS MATRIX

Community-
Annual wide GHG
Cost per Energy Participation Savings Engagement
Item Description home Savings/HH Rate (CO2e) Total Cost to City Vehicle
Windsource® Residential $2 premium- 100% GHG 50% increase in 2,865 mt-CO2e program admin costs Xcel Program
Education Campaign 100 kWh block | emission savings | 2008 residential only

Windsource®

(Okg purchase
CO2e/kWh) OR
If 5% of total
2008 residential
electricity from
Xcel was from 12,192 mt-
Windsource® COse
Xcel Demand- side $0 (homes are 81 kWh/HH 100% Xcel 2,890 mt-CO2e program admin costs | Xcel Program
Management paid to 1 therm/HH customers only
participate)
Low-Income Weatherization | Varies $3,000 400 kWh/HH 289 persons 242 mt-CO2e program admin costs State Program
Assistance Program available per only
home
Insulate Colorado — Sealing | Varies 13% - 22% of 1,000 homes 475 — 800 mt program admin costs | State Program
and Insulation for homes heating cost CO2e only
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CITY OF THORNTON SUSTAINABILITY ACTIONS MATRIX

CITY FUNDED PROGRAMS

Community
Annual -wide GHG
Cost per Energy Participation Savings Engagement
ltem Description home Savings/HH Rate (CO2e) Total Cost to City Vehicle
Time of Sale EE Upgrades Varies 4.5% per home | 90% of homes 1,386 mt- program admin costs only Mandate
sold CO2e
ENERGY STAR Certified TBD 1,500 kWh/HH | 100% 49,682 mt-
new residential CO2e TBD Mandate
construction 200 therms/HH
$Premium Saving per unit: | 100% of
ENERGY STAR appliances | fridge - $30 20% appliances 6,579 mt-
in new homes PP washer - $150 33% purchased COse TBD Mandate
dishwasher - $0 | 30% through builder
CFL Distribution $1 bulb = 32 57% HH, 90% $44,455
$2/HH kWh/bulb /yr installation = 1053 mt ! Education /
51.3% HH ! m $42 /mt-CO Program
64 kWh/HH mim-ee
Energy Display Meters $20/unit 20% per meter | 1% HH (433 HH) $43.328 Education /
1,327 mt Behavior
fl‘l’_/lo) HH (2,166 $33/mt-CO2e Modification
Replace dated refrigerators | $Premium: 20+ years 100% of 20+ $80,000 ($50/unit)
with ENERGY STAR refrigerator 1,709 y/o refrigerators $40/mt-CO2e
Appliances $30 kWh/year /unit 2,022 mt $344,500 ($50 /unif) GEO rebate
+ ' g
10-19 y/o 100% of 10 - 4369 m | O/7/mt-CO program +/ City
857 19 y/o $424,428 matching rebate
kWh/year /unit | refrigerators $66/mt-COze
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SECTION 5 - EMISSION REDUCTION
v STRATEGIES

5.1 City Sponsored Education Programs

Three of the strategies suggested are based on voluntary
compliance of programs sponsored by City educational marketing
campaigns that encourage investment in renewable energy and

energy conservation.

5.1.1 Windsource Education Campaign

Energy produced from wind does not generate air or water
emissions and does not produce hazardous waste. Additionally,
wind power does not deplete natural resources such as coal or

petroleum.

In 2008, 563 residential Xcel Energy customers and 5 commercial
customers purchased some of their energy from wind power.
Windsource® is a voluntary wind energy program offered by Xcel
Energy to its electric customers in Colorado. Windsource®
customers have the option of purchasing 100 - kilowatt-hour
(kWh) blocks for $2.16 per block or the 100% Windsource®
option (22). An average residential customer using 675 kWh per
month and signing up for 100% Windsource should expect an

average increase of around $15 on their monthly bill.

Xcel Energy provides 94% of Thornton customers with electricity
and therefore many more residents could conceivably participate.
If just 50% more energy came from wind then residents already
purchased in 2008, Thornton could reduce total city-wide
emissions by almost 3,000 mt-CO,e. Alternatively if Thornton

increased its Windsource purchases to 5% of total 2008 residential
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electricity 12,192 mt-CO,e could be eliminated.

Thornton can facilitate an education campaign on the benefits of wind power to encourage
wind power purchases. Without any additionally incentives the City of Denver realized a 60%

increase in Windsource® kWh blocks purchased from 2005 — 2007 due to education alone (23).

Unit Savings 100% per 100kWh

2.8% of Xcel customers or 5% of total

Participation Rates - .
electricity consumption

2.8% of Xcel customers: 2,865 mt-CO,e

Community-wide GHG Savings 5% of total electricity: 12,192 mt-CO,e

5.1.2 Xcel Demand-side Management Program (Electricity)

Demand Side Management (DSM), is an energy conservation effort put forth by utility
companies that targets the reduction of peak demand by incentivizing conservation and
efficiency. A utility uses a DSM program to circumvent having to build additionally power plants
or use expensive fuel sources such as natural gas to supply electricity during peak periods. DSM
programs can be designed for either commercial or residential customers and employ various
strategies that either |) shift peak demand; or 2) reduce total energy load demand. The result
of a successful DSM is a win-win situation, the customer is rewarded either through an energy
efficiency rebate or a reduction from their bill and the utility avoids utilizing a more expensive

power source to meet peak demand which may occur seasonally or daily.

Xcel’s Saver’s Switch program is a peak load shifting mechanism that uses smart grid technology
to power down a participant-customer’s air conditioner for brief periods (typically between the
hours of 2 PM to 7 PM on weekdays) on hot summer days when the utility’s grid approaches a
critical level (24). The program deploys switches with varying load control strategies. For
example, a switch may be cycled |5 minutes out of every 30 minutes (a 50% cycling strategy)
during the control period - a relatively minor inconvenience to the customer and none at all if
the household is empty during week-day business hours. Residential participants receive a $40
annual reduction on their October bills for participating in the Saver’s Switch program. The

graph on the right in Figure 5-1 illustrates the impact of peak load shifting.

In addition to the Saver’s Switch program, Xcel Energy’s residential DSM programs include a
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portfolio of prescriptive residential programs including energy efficiency rebates for: energy
efficient shower heads, evaporate cooling, home lighting, refrigerator recycling, insulation, and
hot water heaters. The goal of these initiatives is to reduce Xcel’s overall energy demand load

through energy efficiency, illustrated by the graph on the left in Figure 5-1.

In order to comply with State of Colorado Renewable Portfolio Standards (RPS) Xcel has
invested tremendously in DSM initiatives. Planned achievements of 120 GWh (gigawatt hours)
and 335,290 Dth (dekatherms) over the two-year period account for 31% of the Company's
total electric energy savings goal and 47% of the total natural gas goal (24). Xcel Energy
provides 94% of energy in Thornton. If every Xcel customer participated in an Xcel DSM
program, Thornton’s total emissions could be reduced by 2,890 mt-CO,e. Thornton could

provide information and education about DSM in order to encourage resident participation.

Figure 5-1 Examples of load reduction strategies made possible by DSM

Energv Efﬁciencv Peak Load Shifting

«Unit Savings: 80 kWh/Household; | therm/Household** (25)
Participation Rates: 100% of Xcel Customers

*Expected Community Wide GHG Savings: 2,890 mt-CO,e

24 Reduction was calculated based upon Thornton’s portion of Xcel Energy’s total residential DSM goal.
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5.2 Partnerships with State Programs

Thornton should continue partnerships with state agencies such the GEO’s Weatherization
Program and Insulate Colorado and identify any additional state funded energy efficiency and

energy conservation programs.

5.2.1 Low Income Weatherization Assistance Program

In partnership with local agencies and the U.S. Department of Energy, the Governor’s Energy
Office (GEO) offers Colorado’s low-income residents the opportunity to access free cost-
effective energy efficiency services through its Weatherization Program. This program gives
low-income residents the ability to save money on their energy bills by learning about and

implementing energy efficient measures.

Colorado residents can apply for these services by requesting a free home energy audit. A
home energy audit is a custom evaluation of the most appropriate cost-saving measures,
including, but not limited to, insulation, appliance replacement and overall building durability.
The free audit determines which of these measures will best improve the home’s energy

efficiency and result in the highest possible energy savings.

The benéefits of this free program include lower energy costs, a more comfortable living
environment, improved health and safety, the reduction in fossil fuel emissions, slowing climate
change and aiding in the preservation of our many depleted natural resources for future

generations (26).

Residents are automatically eligible for these free energy efficiency services if they are currently

receiving financial assistance from any of the following programs:

e Temporary Assistance for Needy Families (TANF)
e Old Age Pension (OAP)
e Supplemental Security Income (SSI)

e MEDICAID

e Low Income Energy Assistance Program (LEAP)
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[4% natural gas savings and 5.4% electricity
Unit Savings savings (27) or 447 kWh per household and
94 therms per household

In 2004, 2% of the population received LEAP
assistance. Of LEAP assisted, 4% receive state
Participation Rates funded assistance. It is estimated based on
State participation rates and eligibility, that 289
Thornton residents could receive assistance.

Community-wide GHG savings 242 mt-CO,e

5.2.2 Insulate & Seal with Low-Interest Loan

The GEO partners with local Colorado organizations to offer rebates directly to qualifying
homeowners for the installation of insulation and air sealing measures through the Insulate
Colorado program. The program provides a rebate to homeowners that insulate and air-seal
their attics and exterior walls to the recommended R-Values presented in the 2006

International Energy Conservation Code (28).

The program requires that jurisdictions partner with the GEO’s Insulate Colorado Program in
order for residents to be eligible for the program. Thornton residents are eligible for this
program through the Arapahoe County Weatherization Program. Although Thornton’s
Neighborhood Services divisions refers residents to this program, actual participation rates of

Thornton residents is difficult to determine since participation is this program is confidential.

If 1,000 homes were insulted through this program, community-wide GHG emissions would be
reduced by approximately 475 mt-CO,e if attics were insulated or 800 mt-CO,e if both attics

and walls were insulated.
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Precedents Insulate Colorado

13-22% therms savings depending on type of

Unic Savings insulation (attic or attic and wall) (27)

Nationally, only 3% of homes take post-audit

Participation Rates . X .
action using low-interest loans

Community-wide GHG savings ~475 mt-CO,e attic insulation only
800 mt-CO,e attic and wall insulation

5.3 City Mandates

The next three matrix items are City mandates.

5.3.1 Time of Sale EE Upgrades &

The Time Of Sale (TOS) Energy Efficiency program calls for CASE STUDY RETROFIT AT
retrofitting a home at the time of sale. Efficiency measures SALE: Berkeley, CA requires

vary by city. Examples of TOS programs are described below. ~ efficiency measures like
ceiling insulation, water

Precedents: heater blankets, and efficient
e Denver currently has a voluntary Realtor-mediated toilets and shower heads for
TOS pilot. residential buiIdings. to be
San Francisco's Residential E c _ sold, or for renovations over
. .
an Francisco’s Residential Energy Conservation §50,000. Since the law was
Ordinance (RECO), passed in 1989, requires enacted in 1981, 50% of

property owners to conduct an energy inspection and residences have been
improved, and natural gas
use has decreased by 18%.

install certain energy and water conservation features
before selling their home. To meet these
requirements, property owners may spend up to 1%
of the purchase price, or 1% of the assessed value, whichever is greater (29).

e Austin, Texas passed an ordinance in 2008 mandating an energy audit at TOS for all

residential facilities (30).
Unit Savings: 3-6% electricity savings and 5-15% natural gas savings (27).

Participation Rates: Voluntary participation rates are expected to be 2% of homes sold (2,411 in
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2008%) in a voluntary setting and 90% under mandatory compliance.

Based on an anticipated energy savings of 4.5% of total household electric consumption and a

0% natural gas savings, and an expected voluntary participation rate of 2%, 31 mt-CO,e would

be reduced. If Thornton mandated TOS, 1,386 mt-CO,e could be saved based on 2008 sales

data.

Table 5-1 GHG emissions reductions from TOS Mandate

Homes sold in Thornton in 2411 homes sold

2008

avg. residential electricity use 690 kWh/HH/month
avg. residential nat. gas use 56 therms/HH/month

Total savings if voluntary:

GHGs mitigated 31 mt-COze

Total savings if mandated:

GHGs mitigated 1,386 mt-COse

5.3.2 ENERGY STAR Qualified Homes for New Construction

To earn the ENERGY STAR Qualified Home certification, a home
must meet guidelines for energy efficiency set by the U.S.
Environmental Protection Agency, making them 20—-30% more
efficient than standard homes. Homes qualified under current
guidelines which became effective January |, 2007 are at least 15%
more energy efficient than homes built to the 2004 International
Residential Code (IRC). Beginning January 201 |, the requirements
to qualify for ENERGY STAR Home certification will increase by
more than 10%, making homes more than 20% more efficient than
homes built to the 2009 International Energy Conservation Code

(IECC) (31).

ENERGY STAR Qualified Home certification requires:

25 2008 MLS data from City of Thornton Policy Planning Department.
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|. Effective Insulation

High-Performance Windows

Tight Construction and Ducts

Efficient Heating and Cooling Equipment

Efficient Products (appliances & lighting)

A O

Third-Party Verification

Compared to LEED? certification, ENERGY STAR Qualified Home certification is less
demanding and can be less expensive, making it an attractive alternative for communities that
want to implement a green building code. The following chart summarizes total community-

wide savings with an ENERGY STAR for new homes certification requirement.

Table 5-2 GHG emissions reductions from ENERGY STAR for new homes certification mandate

# of new homes (2030 projection) 22,686

ENERGY STAR Energy Savings per unit?’ 1,500 kWh
ENERGY STAR Energy Savings per unit28 200 therms
Household GHG Savings 2,190 kg-CO,e
City-wide GHG Savings 49,682 mt-COse

5.3.3 ENERGY STAR Appliances for New Residential Construction

New housing units built in Thornton will be more energy efficient than older homes since they
will be outfitted with new efficient appliances. Table 5-3 below expresses 2008 market
penetration rates of ENERGY STAR clothes washers, dish washers, and refrigerators and
illustrates the anticipated effect on GHG emissions under a future scenario that assumes
purchases of new appliances will follow current market penetration rates (32). If new Thornton

households follow current market penetration rates, the City will achieve a 3,910 mt-CO,e

26 LEED (Leadership in Energy and Environmental Design) is a standard for green building design established by
the USGBS (7).

27 This savings was calculated by assuming that an ENERGY STAR qualified home in Thornton would use
approximately 18% less electricity than the current average annual household consumption.

28 This savings was calculated by assuming that an ENERGY STAR qualified home in Thornton would use
approximately 30% less natural gas than the current average annual household consumption.
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reduction in emissions®.

Table 5-3 Anticipated GHG emissions reductions from ENERGY STAR appliances in new homes
based on current market penetration

Clothes Dish
Washer Woasher Refrigerator Total
Current CO Energy Star Share 25% 77% 28%
of Market
New housing uniFs to purchase 5,774 17,416 6,345
Energy Star Appliance
Total Emission Reductions 456 1,774 1,680 3910

(mt-CO,e)

The fact that only purchases that replace an existing appliance are eligible for State ENERGY
STAR rebates makes it more difficult to predict market penetration rates for appliances in new
homes. Thornton could ensure a high rate of ENERGY STAR appliances in new homes by
mandating that builders offer only ENERGY STAR appliances. It is estimated that ENERGY
STAR appliances have the following cost premiums over a traditional model: refrigerator - $30,
clothes washer - $150, and dishwasher - $0*° or a $180 total cost premium, a small amount

when considering the cost of a new home.

Table 5-4 illustrates a possible scenario and emission reduction under an ENERGY STAR
mandate in new homes with ENERGY STAR penetration rates of 50% of Clothes Washers, 90%
of Dish Washers, and 60% of Refrigerators.

Table 5-4 GHG emissions reductions from mandated ENERGY STAR appliances in new homes

Clothes
Woasher Dish Washer Refrigerator Total
Assumed3lpenetration rate due to 50% 90% 60%
mandate
Number of additional units with 5,569 3,002 7.267
mandate
g(o)memunlty-mde GHG Reductions mt- 895 2,080 3,604 6,579
2

29 GHG emissions savings were calculated using ICLEI’s CAPP software.
30 Cost premiums from ICLEP’'s CAPPA software.
31 Assumed number of units with builders offering appliance.
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5.4 City Funded Programs

5.4.1 CFL Distribution Program

An ENERGY STAR qualified compact fluorescent light bulb (CFL) will
save about $30 over its lifetime and pay for itself in about 6 months.
It uses 75 percent less energy and lasts about 10 times longer than an
incandescent bulb (33). Xcel Energy is offering discounted CFL bulbs
at major retailers throughout Colorado such as Lowe’s, Wal-Mart,
and King Soopers for as little as $1. CFLs typically cost between $2 -

$15 depending on the model.

- In order to encourage CFL use in residential homes, Thornton could
w either provide a free CFL Distribution Program or an Education
Program emphasizing the low cost and potential energy savings associated with replacing

incandescent bulbs with CFLs. ENERGY STAR has a free savings calculator for households

If the City were to offer a free CFL distribution program that allowed residents to trade in up
to two incandescent bulbs per household and 57% percent of households participated, 1,053
mt-CO,e could be mitigated assuming a 90% installation rate. This program would cost the City

approximately $45,000 as Table 5-5 indicates.

Table 5-5 GHG emissions reductions from City CFL give away

Participation (100% of total households) 57%

Installation (100% of participating HH) 90%

Total Participation 51.3%

Energy Savings per CFL32 32 kWHh/CFL/yr
Number of bulbs per HH 2 CFL
City-wide GHG Savings 1,053 mt-COse
Cost to City ($1-CFL) $44,455

Cost per mt-CO,e mitigated $42

32 Savings of 32kWh based on findings from Seattle City Light initiative (41).
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*Precedents: Seattle City Light
*Unit Savings: 32-52 kWh/CFL/year, or 75% less energy than an incandescent bulb

Participation Rates: 50% of people contacted participated and installed 2 CFL bulbs

5.4.2 Energy Display Meter Distribution

The “Meter”, is an east-to-use plug-in device that allows for real time tracking/viewing of energy

use based on kWh and/or on cost to the house. This $20 device accurately measures energy

consumption of home and office electronics and appliances.

The U.S. Department of Energy reports that 20% of
our electric bills come from items that are left
plugged in when they are not in use, or items that
are in standby mode. When an item is plugged into

the Meter, the efficiency of that item (kilowatt per

hour of energy) is displayed. The Meter can help
households determine which items are costing the "
most to run and promote a user to use less energy D
by replacing energy inefficient items or reducing use.

Pilot studies have found that the Meter can help consumers reduce their energy consumption

by up to 20% (34).

If 1% of Thornton residents used a Meter to monitor energy consumption and reduced total

electricity consumption by 10%, 270 mt-CO,e would be saved.

Thornton could encourage energy conservation by providing 2,166 free Meters which would
result in a GHG emission savings of 1,327 mt-CO,e. The cost for Thornton to provide these

meters is approximately $43,000 based on a $20/unit cost.
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Table 5-6 GHG emissions reductions from City Energy Display give away

2008 # households in Thornton 43,328

avg. HH kWh use per year 8,280 kWh/HH/year
estimated savings per meter33 10% of total HH energy
assumed participation rate 1%

# of Households participating 433 HH
Community-wide GHG Savings 270 mt-COse
assumed participation rate 5%

# of Households participating 2,166

Community-wide GHG Savings 1,327 mt-COse
Cost to City ($20 unit) $43,328

Cost per mt-COse $33 Per mt-COze

5.4.3 Energy Efficient Appliance Rebates
Replace Old Refrigerators with ENERGY STAR Appliance

The refrigerator is the single biggest power consumer in many  Figure 5-2 Energy use of refrigerator
1972 & 2007

households. A typical refrigerator uses between 600 and 900

kilowatt hours per year, although an efficient one will use

somewhat less (depending on the size). Refrigerators and

freezers typically make up over 20% of total residential

electricity consumption (35).

ENERGY STAR conducted a survey of

households in 2007 to obtain data on age of

1972 2007

Vg7 :]  Primary household refrigerators by the year

the home was constructed (36). Applying the results of this
survey to age of housing units in Thornton (2000 U.S. Census) it is estimated that

approximately 1,600 refrigerators in Thornton are 20 years old or greater.

Replacing the most inefficient (and oldest) refrigerators in Thornton with ENERGY STAR

33 Savings was based on the average reduction in electricity consumption for all experimental groups in a pilot
study evaluating the effectiveness of the application of information-feedback methods for saving energy in the
home (34).
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appliances would save 1,709 kWh** per household and a community-wide savings of 2,022 mt-
CO,e. Replacing the next tier of approximately 6,900 10 — |9 year old refrigerators would save
an additional 4,369 mt-CO,e** (37).

Table 5-7 GHG emissions reductions from replacing aged/inefficient refrigerators in Thornton
Replacing  Replacing 10 — 19

20+ year old year old Replacing
refrigerators refrigerators both
# units participating
(100%) 1,600 6,900 8,500
Per unit energy savings 1,709 kWh 857 kWh
Community-wide GHG 2,022 mt- 6,39 I mt-
savings COse il AR COse
Cost to City $80,000 $345,000 $425,000
Cost per mt-COse
mitigated $40/mt-COse $79/mt-CO»e $66/mt-COse

The Governor’s Energy Office will offer $4,739,000 in rebates for qualifying ENERGY STAR

appliances to Colorado homeowners beginning April 19, 2010.

The following ENERGY STAR qualifying products are eligible for state rebates.

Table 5-8 GEO ENERGY STAR April 2010 appliance rebates

Eligible Appliance Rebate
Clothes Washers S75
Dishwashers S50
Refrigerators S50 w/out recycling
$100 w/ proof of
recycling
Gas Tank-less Water Heaters $300
High Performance or Gas Condensing $200

Water Heaters

Thornton could further incentivize replacement of inefficient appliances by offering additional

34 Savings was calculated with ENERGY STAR’s Refrigerator Retirement Savings Calculator based ona 19.0 — 21.4
sq. ft. top freezer 1980 — 1989 refrigerator (37).

35 Savings was calculated with ENERGY STAR’s Refrigerator Retirement Savings Calculator based ona 19.0 — 21.4
sq. ft. top freezer 1993 — 2000 refrigerator (37).
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rebates for these purchases.

: Washing Machines

The average American family

: washes almost 400 loads of
laundry each year. An Energy

: Star washer can cut energy use

by half and water use by more

than half (Energy Star)

For example, is using a portion of their EECBG award to offer a
municipal rebate to residents that replace their existing appliance
with qualifying ENERGY STAR appliances which matches the

state rebate amount. The cost to the City of offering a matching

rebate is highlighted in red in Table 5-7. s

: Dishwashers
ENERGY STAR dishwashers are
at least 41% more energy-
. efficient than the federal
minimum standard.

Refrigerators
Refrigerators are among the
largest users of electricity in most
homes.. ENERGY STAR-qualified
refrigerators, require about half
as much energy as models
manufactured before 1993.
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CONCLUSION

“A journey of a thousand miles begins with a single step.”
— Lao Tzu
Thornton’s GHG inventory establishes 2008 as the baseline from which future emission

reduction goals can be set to reduce Thornton’s carbon emissions footprint.

Thornton’s 2008 GHG inventory revealed that the buildings sector contributed to 41% of total
emissions in the City, the largest source of emissions. Sixty-percent of buildings sector
emissions were attributed to residential energy use. It is projected that 2030 residential energy
consumption will increase by 55% based on estimated population growth and current
consumption patterns. Of the three sectors: buildings, transportation, and materials, energy
consumption attributed to the buildings sector is often the most accessible for local

governments to impact since transportation and materials cross jurisdictional boundaries.

Sustainability is often defined as a balance of the environment, the economy, and social equity.
This report suggested pathways to sustainability and provided a matrix of suggested actions to
serve as a guide to Thornton as the City embarks on sustainability planning. The matrix
proposes practical actions to mitigate GHG emissions associated with residential buildings for
the City to consider. Strategies in the matrix promote energy efficiency and energy
conservation to Thornton residents. Additionally, many of these strategies can provide
economic opportunities for Thornton businesses. For example, the City can partner with local
retailers that sell ENERGY STAR appliances, Energy Meters and CFLs to promote energy

efficiency and conservation.

Other cities both nationally and internationally have demonstrated that GHG emissions at the
local scale can be reduced through a combination of incentives, mandates, and voluntary
outreach. As Thornton continues to grow, absolute emissions in Thornton will continue to
rise along with the mounting risks of climate change. However, the opportunities to reduce
emissions are abundant. Through innovation, leadership and public involvement, the community
can benefit significantly both now and in the future from climate protection actions. This

endeavor will require a staunch commitment and participation by all community sectors and
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forward-thinking leadership by City government. It is important for the City to take action now
to ensure that Thornton can continue to meet the needs of today’s citizens without diminishing

the opportunity for future generations to be afforded the same high standard of living.
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TECHNICAL APPENDIX

Emissions from Water and Wastewater Treatment

In addition to methane, wastewater treatment plants release a small amount of nitrous oxide,
the third greenhouse gas measured in this report. Approximately 7 grams of N,O is released
per person per year. Using the global warming potential of 298 mt-CO,e for nitrous oxide and
a population of 119,688 people, 250 mt-CO,e associated with N,O released during wastewater

treatment was emitted in 2008.

It can be assumed that a percent of the GHGs produced by a wastewater treatment plant’s
anaerobic digester process escapes from incomplete combustion. Using LGOP’s default-value
of one cubic foot of digester gas per person/per year and the equation below, Thornton’s
portion of emissions associated with incomplete combustion during anaerobic digestion at
MWRD annually is 133 mt-CO,e. Fugitive methane emissions are calculated using the following
formula: Annual Methane Emissions = P x Digester Gas x F CH, x p(CH,) x (I — DE) x 0.0283
x 365.25 x 10-6 (see Table A-1 for full equation description) (38).

Table A-1 Annual Methane Emissions from Wastewater Treatment Plant

Variable Description Value
P Population served by the WWTP with anaerobic digesters 119,688
user input
Digester Gas | Cubic feet of digester gas produced per person per day 1.0
[ft3/person/day]
F CH4 Fraction of CH4 in biogas 0.65
p(CH4) density of methane [g/m?3] 662
DE CH4 Destruction Efficiency .99
0.0283 conversion from ft3 to m3 [m3/ft3] 0.0283
365.25 conversion factor [day/year] 365.25 365.25
10¢ conversion from g to metric ton [metric ton/g] 10-¢
25 Global Warming Potential 133 mt-CO2e

Source: (38)
Emissions from Municipal Solid Waste
The EPA has developed a Waste Reduction Model (WARM) to aid municipalities in calculating
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the emissions associated with solid waste and recycling (39). The emissions from solid waste
are a result of the anaerobic breakdown of biodegradable material such as food waste, grass
clippings, and paper. When such items are disposed of in landfills, methane emissions are
produced. Based on the EPA’s WARM Model, 175,365 short tons of solid waste disposed of in
a landfill that manages the methane through flaring and diverts single-stream recyclables

produces 0.64 mt-CO2e per short ton landfilled.
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